Citrus fruit or juice can be an excellent source of health-promoting substances at breakfast. A 150-200 ml glass of orange juice daily provides many nutrients required for good human health. As has been reported, vitamin C, thiamine (vitamin B 1 ), riboflavin, vitamin A, vitamin D, vitamin E, pantothenic acid, vitamin B 6 , folate are present in oranges. Citrus juices also provide mineralscalcium, potassium, iron, zinc, magnesium, copper, and phosphorous, which 
INTRODUCTION
Citrus is the world's most popular fruit. Citrus products have always been valued as excellent sources of human nutrition. Nutrition is the ability to engender growth, and many of the components of citrus products contribute to the growth and well-being of the human body. It is well established that citrus and citrus products are a rich source of vitamins, minerals, flavonoids and dietary fibre NSP (nonstarch polysaccharides) and that are essential for normal growth and development and overall nutritional well-being. For example, the recommended dietary allowances for average adults in the United States and India in terms of nutrients available in citrus juices are given in Table 1 .
In addition, citrus contains no fat or sodium and, being a plant food, no cholesterol. The average energy value of fresh citrus is also low (see Table 2 ), which can be very important for consumers concerned about putting on excess body weight. For example a medium orange contains 60 to 80 kcal, a grapefruit 90 kcal and a tablespoon (15 ml) of lemon juice only 4 kcal (Whitney and Rolfes, 1999) .
CARBOHYDRATES
Citrus fruits contain carbohydrates in the form of sugars: sucrose, glucose, and fructose as well as citric acid, which can also provide a small amount of energy. Total soluble solids in juice consist mainly of sugars. Fibrous rag and many other polysaccharides, which may also provide calories, are also eaten when fresh citrus fruit is consumed (Ladaniya, 2008) . A reasonable goal for dietary NSP/fibre intake is 25 to 30 g/day, but in many developed countries the actual average intake is closer to 15 g (Cleveland et al., 1996) . With one medium orange containing approximately 3.0 g of NSP, citrus fruit can make a valuable contribution to meeting the daily fibre goal (Whitney and Rolfes, 1999 ). An averagesize orange (7-8 cm diameter) can provide 0.8 g of fibre in the diet. Drinking of a cup of fresh orange juice provides 0.3 g of fibre. A half grapefruit eaten at breakfast adds 0.2 g of fibre to the meal, thus replacing fibre that has been removed from the breakfast cereal by the milling process (Church and Church, 1970) . Fibre has its own importance for the people of industrialized nations who eat high-fat, low-fibre diets full of highly refined and processed carbohy-drates that are more slowly absorbed through the intestines. In fresh citrus fruit, fibre contains cellulose, hemicellulose, lignin, and pectin -all found in citrus segments, membranes and other parts of the albedo (Ladaniya, 2008) . Dietary fibre also adsorbs calcium and may increase its availability (Nishimura et al., 1992) . Citrus fruits are not considered a major source of protein; but proteins are a constituent of citrus juices. In citrus fruits, seeds are very rich in protein. Citrus seeds contain 18.2% protein on a dry weight basis (in whole seeds) (Ladaniya, 2008) .
MINERALS
Citrus juices also provide minerals that are part of the vital enzyme system of the human body. Citrus fruits have very high potassium (K) content (300 mg in 178 ml of orange juice and 200 mg in grapefruit juice), while the sodium content is relatively low (3-4 mg/178 ml orange juice and 4.5 mg/178 ml tangerine juice). The ratio of K and sodium (Na) in orange juice plays an important role in maintaining electrolyte balance. Dietary levels are 50-150 meq (milliequivalent) per day for potassium (Araujo, 1977) . The daily requirement of potassium is approximately 2000 mg and, while frank deficiency of potassium is rare, there is some concern that a high sodium-to-potassium intake ratio may be a risk factor for chronic disease. Increased consumption of citrus fruits and juices is a good means of increasing potassium intake. One medium orange and one 225 ml glass of orange juice provide approximately 235 mg and 500 mg of potassium, respectively (Whitney and Rolfes, 1999) . The RDA for calcium in the diet of adult Indian men is 400 mg per day; one orange provides about 2% of this amount. In addition to K and Na, calcium and phosphorus, and magnesium are required in higher amounts. Like calcium and phosphorus, magnesium is sequestered in bone. Magnesium is present in mitochondria and other enzymes important in energy transfer. Zinc, manganese, and copper are also important for the body and supplied by citrus fruits. Ascorbic acid and citric acid increase the absorption of calcium and other minerals. A study indicated that ascorbic acid was not the only organic acid responsible for promoting the effects of citrus fruit juices on iron absorption. Iron absorption from laboratory orange juice containing 100 ml water, 33 mg ascorbic acid, and 750 mg citric acid was significantly better than that from 100 ml water and 33 mg ascorbic acid alone (0.097 and 0.059 g, respectively). There was a close correlation between iron absorption and ascorbic acid content. A weaker but still significant correlation with the citric acid content also was observed (Ballot et al., 1987) . A glass of chilled orange juice or few fresh oranges or mandarins are very refreshing in summer and also provide required Source: Gutherie and Picciano, 1995. electrolytes. One orange (200 g) provides about 2 mg of iron. Two oranges a days can give 4 mg, which would be more than 10% of the Recommended Dietary Allowance (RDA) in the USA. The RDA is set assuming a 10% rate of intestinal absorption (Ladaniya, 2008) .
VITAMINS
Ascorbic acid (vitamin C) is the most important nutrient in orange juice. Vitamin C is essential for the synthesis of collagen, the most abundant protein in mammals. Collagen is the major fibrous element of skin, bone, blood vessels and teeth. A lack of vitamin C leads to scurvy, which causes loss of teeth, bleeding skin and ulcers. Vitamin C is sometimes suggested to have anticancer effect by its reaction with and inactivation of tree radicals in the body. It is estimated that a glass of orange juice (177.4 ml; Ladaniya, 2008) provides about 100% of the recommended daily allowance of vitamin C to the average American diet. The RDA set in 2000 for an average adult of good health is 75-90 mg (Anonymous, 2004) . Too much vitamin C (above 500 mg), generally seen with very high levels of supplementation, may be dangerous, especially for those at risk of iron overload (Fleming et al., 1998) . Consuming five servings of fruits and vegetables each day can result in an intake of about 200 mg of vitamin C. Citrus fruits are a particularly good source of vitamin C, with one medium orange or grapefruit providing approximately 70 mg and 56 mg, respectively. A 225 ml glass of orange juice contains approximately 125 mg of vitamin C (Whitney and Rolfes, 1999) .
Among other vitamins present in fresh citrus fruit are compounds of the vitamin B complex. Folic acid, which is heat-sensitive and lost in food processing, can be obtained from fresh oranges, mandarins, and grapefruits. Folic acid or folate is required for the multiplication and maturation of red blood corpuscles; its deficiency can result in a type of anaemia. Folic acid plays a role in metabolic pathways by the formation of purine and pyrimidine nucleotides as well as certain amino acid conversions. Since growth requires proteins and nucleic acid synthesis, growing children and pregnant women are more sensitive to its deficiency (Ladaniya, 2008) . Folate has also been associated with a reduced risk of heart disease by lowering blood serum homocysteine levels. Women at child-bearing age and those at the greatest risk of coronary heart diseases need to take sufficient folate in their diet (Widmer and Stinson, 2000) . In the United States, recommended daily intake of folate is 180 mcg for females and 200 mcg for males. Over the past decade, however, it has become clear that higher levels of folic, 400 mcg, are associated with the prevention of neural tube defects, a severe birth defect (Center for Disease Control and Prevention, 1992) . Thiamin (Vitamin B 1 ) content ranges from 90 to 280 mcg in a serving of 177 ml of oranges, juice, which is 6-18 % of the USRDA (United States Recommended Daily Allowance)*.
Citrus fruits are also a source of the B 6 vitamins, known as pyridoxal, pyridoxamine and pyridoxine. These are interchangeable in the body. Some types of stomatitis and a type of anemia have been shown to be cured by the administration of pyridoxine. The average intake of 0.6-2.5 mg of B 6 is considered sufficient for all age groups of Indians (Gopalan et al., 1999) .
PHYTOCHEMICALS
The effects of flavonoids from citrus juices, particularly those found in oranges and grapefruit, on blood circulation, as well as their anti-allergenic, anti-carcinogenic, and antiviral properties have been discussed by Rice-Evans et al. (1997) , Filatova and Kolesnova (1999) , who reviewed the antioxidant properties of phenolic compounds.
The effects of the citrus bioflavonoid naringin were tested by using it as a supplement in a high-cholesterol diet (Shin et al., 1999) . A research team, from the University of East Anglia, UK, reported that women consuming the highest amounts of flavanones, a subclass of flavonoids that are found in especially high levels in citrus fruits, were associated with up to a 19% reduction in stroke risk, compared to those in the group who consumed the lowest amount (Cassidy et al., 2012) .
ROLE OF CITRUS FRUIT IN REDUCING RISK OF HU-MAN DISEASES
Dietary fibre is reported to lower the incidence of ischemic heart diseases (Trowell, 1972) . Synthetic fibrous substances have been utilised to promote the lowering of blood cholesterol from the intestinal lumen. Garvin et al. (1965) and Resnicow et al. (1991) reported that a type of strict vegetarian diet that is typically very low in saturated fat and dietary cholesterol and high in fibre can help children and adults maintain or achieve a desirable blood lipid level. Each 1% reduction in blood cholesterol yields an approximately 2% reduction in risk of coronary heart disease; thus a 7.6% decrease translates to a 15% decrease in the risk of coronary heart disease. Thus, without drastically changing lifestyle and/or diet, cholesterol levels can be lowered, and it also has been established that atherosclerosis is retarded in pigs fed a grapefruit pectin atherogenic diet (Attaway and Moore, 1992) . These findings are important for people who have established atherosclerosis and whose only remedy at present is bypass surgery. These studies all indicated beneficial aspects of eating oranges and tangerines, showing that certain compounds, mostly flavonones, are promising for lowering low density lipoprotein cholesterol (so-called "bad cholesterol"), without causing any harmful side effects. Studies conducted by USDA with KGK Synergise Inc, Canada, have also shown that antioxidant compounds (called polymethoxylatedflavors, or PMF) are the most potent in reducing cholesterol (Anonymous, 2004b) . Diets rich in citrus and citrus-based products have been negatively correlated with the risk of cardiovascular disease. Studies have been conducted to determine whether naringenin and hesperetin, two major flavanones in citrus plants, influence endothelium nitric oxide production (Liu et al., 2008) . Limonoids (a group of triterpenoids) in citrus fruits possess important biological activity. The similar chemical structure of citrus limonoids to those of recognised anti-tumour agents led to their evaluation as potential anti-tumour agents in mammalian systems. Studies in mice showed that citrus limonoids induced a significant amount of the chemical carcinogen detoxifying enzyme system glutathione-s-transferase in the liver and intestinal mucosa. In-vitro tests with human breast cancer cells have shown that limonoids have significant anti-tumour activity (Manners and Hasegawa, 2000) . Consumption of peel products is associated with reduced risk of squamous-cell carcinoma of the skin, as reported by I. A. Hakin and R. B. Harris of the Arizona Cancer Center (Anonymous, 2004c) . Modified citrus pectin was also observed to interfere with the metastasis of other cancer cells. The alcohol of citrus peel is active in inducing apoptosis in tumour cells without affecting normal cells and can revert tumour cells back to a differentiated state. Applying peel extracts can inhibit the growth of melanoma and other skin cancer cells (Anonymous, 2004c) .
Orange juice has also been reported to prevent the formation of kidney stones, due to the presence of citrates (Anonymous, 2006) . Kidney stones are formed when urine is too concentrated, causing minerals and other chemicals in the urine to bind together. The studies of Dr. Clarita Odvima, UT, South-Western Medical Centre, indicated that orange juice increased the level of citrates in urine and reduced crystallisation of uric acid and calcium oxalate (Anonymous, 2006) . The study indicated that potassium citrate, a generally prescribed medicine, had gastrointestinal side effects in some patients and therefore orange juice was the better option.
CONCLUSIONS
Orange juices have been shown to provide several important health benefits, particularly for the cardiovascular system, bone and skin health, brain health and cognitive functions, aging and also cancer. However the number of clinical studies available remains limited and significant efforts are necessary to provide irrefutable proof of these benefits in human.
